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Abstract 

The key goals and objectives for an In-Space Cryogenic Propellant Depot are to support 
a safe, reliable, affordable and effective future human and robotic space exploration 
initiative. 

Previous studies have been conducted at the NASA Marshall Space Flight Center to 
determine technical requirements and feasibility for exploration and commercial 
potential of an in-space cryogenic propellant depot in low-Earth-orbit (LEO), low-Lunar- 
orbit (LLO) and/or on the lunar surface. Results indicate that in-space cryogenic 
propellant depots are technically feasible given continued technology development and 
that there is a substantial growing market that depots could support. Systems studies 
showed that the most expensive part of transferring payloads to geo-synchronous-orbit 
(GEO) is the fuel. A cryogenic propellant production and storage depot stationed in LEO 
could lower the cost of missions to GEO and beyond. Propellant production separates 
water into hydrogen and oxygen through electrolysis. This process requires large 
amounts of power which is enabled by Space Solar Power technologies. Recent 
analysis indicate that in the coming decades there could be a significant demand for 
water-based propellants from Earth, moon, or asteroid resources if in-space transfer 
vehicles (upper stages) transitioned to reusable systems using water based propellants. 
This type of strategic planning move could create a substantial commercial market for 
space resources development, and ultimately lead toward significant commercial 
infrastructure development within the Earth-Moon system. 
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Commercialization of an In-Space Cryogenic Propellant Depot 
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Water to Cryogen Production Concept 
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Production capabilities would enable new commercial markets for 
reusable high-energy upper stages, satellite services, and water and 
oxygen for ongoing human operations. 
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“Stepping Stone to Lunar Ice Utilization” 
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- Depot location trade study 

• identification of technology requirements in support 
of ground and flight experiments and demonstrations 
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Systems-Technology Challenges 
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Orbital debris removal 
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Approaches for Cryogenic Settling 
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Docking at Ends or Center • Requires zero-g 

propellant acquisition 
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Concepts for Cryogenic Propellant Depots 
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On-Orbit Propellant Production Schematic 
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Reboost for emerging markets 
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•Calculated for the government forecast 
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In-Space Cryogenic Propellant Depot Potential Commercial and Exploration Applications 

Comments on Cryogenic Propellant Depots 
from NASA Administrator Mike Griffin 
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In-Space Cryogenic Propellant Depot Potential Commercial and Exploration Applications 

Mike Griffin’s Comments on a 
Commercial Cryogenic Propellant Depot 
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Other Related Comments from Mike Griffin 

ESAS H2/02 Lander (http://wMw.nasa.anv/pdf/13382nmsin FRAfi Facts.pdfV 
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market opportunity for a propellant depot generating a steady demand for approximately 700,000 kg 
of propellant annually 

• Government GEO market will continue at about 1/3 of the commercial GEO market throughout 
the forecast period 
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